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PROBLEM TO BE SOLVED: To avoid generation of 
cracks in a lower insulation layer of bonding pads due to 
mechanical pressures to the bonding pads and ultrasonic 
shock by embedding a hard structure in the insulation 
layer. 

SOLUTION: On an Si substrate 1 a field oxide film 2 is 
formed, a first interlayer film 3 is formed thereon with a 
second interlayer film 4 formed thereon. A high- 
hardness structure 7 made of W is embedded in an 
insulation layer composed of the first and the second 
interlayer films 3, 4, and its top is mechanically coupled 
with a second wiring layer (pad) 5. The W structure 7 has 
a structure with plates of fixed length and fixed width 
paralleled at fixed spacings. Bonding pads 5 are formed 
by forming a lead wire layer on the film 4 and patterned, 
together with the wiring layer. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The semiconductor device characterized by coming to lay the structure of a high 
degree of hardness underground into the above-mentioned insulating layer in the semiconductor 
device with which it comes to form a bonding pad on the insulating layer on a semi-conductor 
substrate. 

[Claim 2] It is the semiconductor device characterized by the ingredient of the above-mentioned 
structure being a tungsten in a semiconductor device according to claim 1. 
[Claim 3] It is the semiconductor device characterized by coming to connect the above- 
mentioned structure with the above-mentioned bonding pad mechanically in a semiconductor 
device according to claim 1 . 

[Claim 4] It is the semiconductor device characterized by the above-mentioned structure being 
a part of wiring layer prepared between the above 1st and the 2nd insulating layer while the 
above-mentioned insulating layer consists of the 1st insulating layer and the 2nd insulating layer 
on it in a semiconductor device according to claim 2. 

[Claim 5] The manufacture approach of the semiconductor device characterized by having the 
process which forms an insulating layer on a semi-conductor substrate, the process which lays 
the structure of a high degree of hardness underground in this insulating layer, and the process 
which forms a bonding pad on the above-mentioned insulating layer. 

[Claim 6] It is the manufacture approach of the semiconductor device characterized by the 
ingredient of the above-mentioned structure being a tungsten in the manufacture approach of a 
semiconductor device according to claim 5. 

[Claim 7] It is the manufacture approach of the semiconductor device characterized by laying 
underground in the above-mentioned insulating layer so that the above-mentioned structure may 
be mechanically connected with the above-mentioned bonding pad in the manufacture approach 
of a semiconductor device according to claim 5. 

[Claim 8] In the manufacture approach of a semiconductor device according to claim 6, the 
process which forms the above-mentioned insulating layer The process which consists of a 
process which forms the 1st insulating layer on the above-mentioned semi-conductor substrate, 
and a process which forms the 2nd insulating layer on it, and lays the above-mentioned 
structure underground in the above-mentioned insulating layer The manufacture approach of the 
semiconductor device characterized by consisting of a process which forms the 1st part of the 
above-mentioned structure in the insulating layer of the above 1st, and a process which forms 
the 2nd part of the above-mentioned structure in the insulating layer of the above 2nd so that it 
may connect with the 1st part and machine target of the above-mentioned structure. 
[Claim 9] The process which the process which forms the above-mentioned insulating layer 
consists of a process which forms the 1st insulating layer on the above-mentioned semi- 
conductor substrate, and a process which forms the 2nd insulating layer on it in the manufacture 
approach of a semiconductor device according to claim 6, and lays the above-mentioned 
structure underground in the above-mentioned insulating layer is the manufacture approach of 
the semiconductor device characterized by to be the process which forms the above-mentioned 
structure as a part of wiring layer on the insulating layer of the above 1st. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the semiconductor device which has a pad 

(bonding pad). 

[0002] 

[Description of the Prior Art] With reference to drawing 8 , the conventional multilayer- 
interconnection semiconductor device (here two-layer wiring semiconductor device) is explained. 
Field oxide 2 is formed on the silicon substrate (semi-conductor substrate) 1. 
[0003] The 1st interlayer film 3 is formed on field oxide 2. This 1st interlayer film 3 is a layer for 
insulating between a silicon substrate 1 and the 1st wiring layer (not shown) formed on the 1st 
interlayer film 3, and is Si02 actually. The laminating of the film of a system and the film of a SiN 
system is carried out, and it is formed. 

[0004] The 2nd interlayer film 4 is formed on the 1st interlayer film 3. This 2nd interlayer film 4 
is for insulating between the 1st wiring layer and the 1st wiring layer 5 formed on the 2nd wiring 
layer 4 mentioned later. This 2nd interlayer film 4 carries out the laminating of the film of two or 
more kinds of SiO systems, and is formed. 

[0005] The 2nd wiring layer is formed on the 2nd interlayer film 4. This 2nd wiring layer consists 
of a pad (bonding pad) 5 formed in an original wiring layer (not shown), and its part and one. This 
pad 5 forms a lead-wire layer on the 2nd interlayer film 4, and is formed by carrying out 
patterning of this with an original wiring layer. Although it continues on the 2nd wiring layer and 
the 2nd interlayer film 4 and the passivation film 6 is formed, opening is formed in the part 
corresponding to a pad 5 of etching. 

[0006] Wirebonding of the gold streak is carried out to a pad (the 2nd wiring layer) 5 through the 
grinding of the rear face of a silicon substrate 1, dicing, die bonding, etc. after the above wafer 
process process. 
[0007] 

[Problem(s) to be Solved by the Invention] By the way, in case wirebonding of the gold streak is 
carried out to a pad 5, a mechanical pressure and the impact by the supersonic wave are added 
to a pad 5 for stabilization of the electrical installation to the pad 5 of a gold streak, and 
mechanical connections. And in order to strengthen the bond strength to the pad 5 of a gold 
streak, while making mechanical pressure high, it is necessary to enlarge power of a supersonic 
wave. If it does so, the impact over the interlayer films 3 and 4 of the pad 5 bottom will become 
large, and a crack will arise in interlayer films 3 and 4. 

[0008] Moreover, the arrangement consistency of a pad 5 will also become high as the degree of 
integration of LSI becomes high. Since the force applied to a pad is not necessarily distributed to 
homogeneity at the bonding area, even if it makes a pad small, the mechanical force pressure 
applied to it is in the inclination which does not become small but becomes large rather. For this 
reason, the crack of the lower layer interlayer films 3 and 4 of a pad 5 becomes a problem. 
Moreover, TAB[Tape Automated Bonding which can make a pad consistency higher than 
wirebonding and which is carried out : In tape (automatic) bonding), the crack of the lower layer 
interlayer film of a pad becomes a much more big problem. 
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[0009] Then, thickening thickness of the barrier metal (TiN/Ti) film which constitutes the lower 
layer of the pads 5, and raising a mechanical strength is also considered. If it does in this way, 
since the local impact added at the time of the bonding of the gold streak to a pad 5 will be 
distributed by barrier metal, an above-mentioned problem is solved once. Incidentally, the upper 
layer of a pad 5 consists of AlCu film. 

[0010] However, if a barrier metal layer is thickened, while etching of the metal layer for 
obtaining this barrier metal layer will become difficult, although [ from which a crack arises in the 
interlayer films 3 and 4 of the pad 5 bottom ] protected a thing, since the degree of hardness of 
an ingredient is not so high, there is a limitation naturally. 

[001 1] In view of this point, this invention tends to be set to the semiconductor device which 
has a bonding pad, and it is going to propose what does not have a possibility that a crack may 
arise in the lower layer insulating layer of a bonding pad by the impact by the mechanical 
pressure and the supersonic wave to the bonding pad at the time of the bonding of the lead wire 
to a bonding pad. 
[0012] 

[Means for Solving the Problem] In the semiconductor device with which it comes to form a 
bonding pad on the insulating layer on a semi-conductor substrate, as for this invention, it 
comes to lay the structure of a high degree of hardness underground into an insulating layer. 
[0013] Since the impact by the mechanical pressure and the supersonic wave to the bonding pad 
at the time of the bonding of the lead wire to a bonding pad is distributed by the structure of a 
high degree of hardness according to this this invention, a possibility that a crack may arise in 
the lower layer insulating layer of a bonding pad is canceled. 
[0014] 

[Embodiment of the Invention] Below, with reference to drawing 1 - drawing 7 , the same sign is 
attached and explained at the conventional example of drawing 8 , and a corresponding part in ** 
which explains the multilayer-interconnection semiconductor device (here two-layer wiring 
semiconductor device) of the gestalt of operation of this invention to a detail, and these 
drawings. 

[0015] First, the semiconductor device of the gestalt of operation of drawing 1 is explained. Field 
oxide (insulator layer) 2 is formed on the silicon substrate (semi-conductor substrate) 1. 
[0016] The 1st interlayer film (insulator layer) 3 is formed on field oxide 2. This 1st interlayer film 
3 is a layer for insulating between a silicon substrate 1 and the 1st wiring layer (not shown) 
formed on the 1st interlayer film 3, and is Si02 actually. The laminating of the film of a system 
and the film of a SiN system is carried out, and they are formed. 

[0017] On the 1st interlayer film 3, the 2nd interlayer film (insulator layer) 4 is formed. This 2nd 
interlayer film 4 is for insulating between the 1st wiring layer and the 2nd wiring layer 5 formed 
on the 2nd wiring layer 4 mentioned later. This 2nd interlayer film 4 carries out the laminating of 
the film of two or more kinds of SiO systems, and is formed. 

[0018] While 7 is ****(ed) in the insulating layer which is the tungsten structure as the structure 
of a high degree of hardness, and consists of the 1st and 2nd interlayer films 3 and 4, the upper 
part is mechanically connected with the pad (the 2nd wiring layer) 5 mentioned later. The cross 
section of this tungsten structure 7 is shown in drawin g 4 A, and 5a shows a pad field. This 
tungsten structure 7 has the structure where the plate of fixed length and constant width was 
juxtaposed at two or more sheet fixed spacing. 

[0019] Although the plate of fixed length and constant width was juxtaposed at two or more 
sheet fixed spacing as shown in the cross-section structure of drawin g 4 B, the thing of the 
structure which 2 sets intersected [ each-other ] so that a rectangular cross might be carried 
out is also possible for this tungsten structure 7. Moreover, as shown in the cross-section 
structure of drawing 4 C, the thing of the structure where two or more barrels from which the 
cross section where die length of one side which consists of a plate of the constant width of a 
polygon, for example, eight square shapes, differs serves as an analog were allotted in the said 
alignment is also possible for this tungsten structure 7. 

[0020] Again, it returns and explains to drawin g 1 . The 2nd wiring layer is formed on the 2nd 
interlayer film 4. This 2nd wiring layer consists of a pad (bonding pad) 5 formed in an original 
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wiring layer (not shown), and its part and one. This pad 5 forms a lead-wire layer on the 2nd 
interlayer film 4, and is formed by carrying out patterning of this with an original wiring layer. 
Although a pad 5 and the 2nd original wiring layer are covered and the passivation film 6 is 
formed, opening is formed in the part corresponding to a pad 5 of etching. 

[0021] Next, the manufacture approach of the semiconductor device of the gestalt operation of 
this drawing 1 is explained with reference to drawing 5 . It is LOCOS (Local Oxidationof Silicon: 
local oxidation of silicon) at 800-degreeC after oxidizing thermally about 10nm of top faces of a 
silicon substrate (semi-conductor substrate) ( drawin g 5 A) 1, for example, depositing 100nm of 
SiN(s) with a CVD method on it after that and carrying out pattern NINGU of the activation field. 
It carries out and field oxide 2 is formed ( drawing 5 B). 

[0022] Although the graphic display is omitted, after removing SiN on field oxide 2, the oxide film 
of 6nm thickness is grown up. The polish recon film of 10nm thickness is made to deposit with a 
CVD method on the oxide film, and the tungsten silicone film of 10nm thickness is made to 
deposit with a CVD method on the polish recon film. And the gate (a gate insulating layer and 
gate electrode on it) is formed by carrying out patterning of an oxide film, the polish recon film, 
and the tungsten silicone film. Next, the ion implantation of phosphorus and the boron is carried 
out to the part which should serve as a n channel field of a silicon substrate 1, and a p channel 
field, respectively. 

[0023] On field oxide 2, it is Si02 by the CVD method. 500nm of film is deposited and the 1st 
interlayer film 3 is formed ( drawing 5 A). Contact is formed in the 1st interlayer film 3 although 
not illustrated, that is, carry out etching clearance of a part of part corresponding to the gate 
electrode of MOS-FET of the 1st interlayer film 3, the source field of a silicon substrate 1, and a 
drain field, and put on a hole — contact is formed in the part of this hole. 
[0024] Then, it is PVD (PhysicalVapor Deposition: physical vapor deposition) on the contact. 
After depositing Ti/TiN by law, tungsten partial 7a is embedded with a CVD method ( drawing 5 
C). The pattern of this tungsten partial 7a has the structure where the plate of fixed length and 
constant width was juxtaposed at two or more sheet fixed spacing. 

[0025] Next, it continues on the contact which the 1st interlayer film 3 top and the Ti/TiN layer 
deposited. For example, by forming the alloy bipolar membrane (it consisting of the TiN layer of 
100nm thickness by which the laminating was carried out one by one, Ti layer of 20nm thickness, 
an AlCu layer of 500nm thickness, and a TiN layer of 20nm thickness) of aluminum system, and 
carrying out pattern NINGU of the alloy compound layer The wiring layer (the 1 st wiring layer) 
connected, respectively is formed in a gate electrode, a source field, and a drain field. In addition, 
it does not appear with the sectional view showing the semiconductor device illustrating the part 
of this pad 5. 

[0026] a 1st wiring layer and pad 3 top — for example, PECVD — law — Si02 500nm — 
depositing — further — an ordinary pressure CVD method — Si02 CMP (Chemical Mecanical 
Polishing: chemistry and physical polish) after depositing 2000nm of film By law, 1 10nm is ground, 
it removes, and the 2nd interlayer film 4 is formed ( drawing 5 D). 

[0027] Next, in the usual circuit part, it is a beer hall for contact formation to the 2nd interlayer 
film 4 (Via Hole). Although formed Here, to pad field 5a of the 2nd interlayer film 4, for example 
by etching The fixed length corresponding to tungsten partial 7a embedded at the 1st interlayer 
film 3, Keep fixed spacing and two or more slots (breakthrough) on the constant width (for 
example, 1 micrometer) are formed. Etchback is carried out, flattening is carried out and 
tungsten partial 7b is formed after depositing Ti/TiN on this Mizouchi in PVD until it embeds a 
tungsten with a CVD method on it and the tungsten on a flat part is lost ( drawing 5 D). This 
tungsten partial 7b is mechanically connected with tungsten partial 7a, and the tungsten 
structure 7 is formed in these parts 7a and 7b. 

[0028] the 2nd layer intermediate layer 4 and tungsten structure 7 top — continuing — for 
example, the alloy bipolar membrane (the TiN layer of 100nm thickness — ) of aluminum system 
from Ti layer of 20nm thickness, the AlCu layer of 500nm thickness, and the TiN layer of 20nm 
thickness — becoming, although it deposits in PVD, pattern NINGU of this is carried out and the 
2nd wiring layer is formed This 2nd wiring layer turns into an original wiring layer (not shown) 
from the pad (bonding pad) 5 formed in that part ( drawin g 5 E). This pad 5 is the square of for 
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example, 70 micrometer around. 

[0029] the 2nd interlayer film 5 and 2nd wiring layer (it contains pad 5) top — continuing — 
PECVD (plasma en HANSUDO CVD) — by law, 500nm of SiN(s) is deposited and the passivation 
film 6 is formed. Opening is drilled in the part of the passivation film 6 corresponding to a pad 5 
by etching ( drawing 5 E). 

[0030] Wirebonding of the gold streak will be carried out to a pad (the 2nd wiring layer) 5 through 
the grinding of the rear face of a silicon substrate 1 , dicing, and die bonding after the above 
wafer process process. 

[0031] Next, only ** explaining the semiconductor device of the gestalt of operation of drawin g 2 
and a different part from the configuration of the semiconductor device of drawin g 1 are 
explained. The tungsten structure 7 in this case has the structure where two or more square 
columns of a fixed dimension were juxtaposed at fixed spacing. Other structures are the same as 
that of the semiconductor device of drawin g 1 . 

[0032] Next, with reference to drawing 6 , only ** explaining the manufacture approach of the 
semiconductor device of this drawin g 2 and a different process from the manufacture approach 
of drawing 5 are explained. The process of drawin g 6 A and B is the same as the process of 
drawin g 5 A and B respectively. Although the 1st interlayer film 3 is formed like the process of 
drawing 5 R>5C at the process of drawin g 6 C, formation of tungsten partial 7a is not performed. 

[0033] Although the 2nd interlayer film 4 is formed on the 1st interlayer film 3 like the process of 
drawin g 5 D by drawing 6 D Then, cover the 2nd thru/or the 1st interlayer film 4 and 3 by 
etching at the insulating layer which consists of the 1st and 2nd interlayer films 3 and 4. For 
example, the cross section of 10 micrometer around forms a square hollow at intervals of 5 
micrometers. Etchback is carried out, flattening is carried out and the tungsten structure 7 is 
formed after depositing Ti/TiN on each of that hollow in PVD until it embeds a tungsten with a 
CVD method on it and the tungsten on a flat part is lost ( drawin g 6 D). This tungsten structure 
7 is mechanically connected with the pad 5. The process of others of drawin g 6 D is the same as 
the process of drawin g 5 . 

[0034] Next, only ** explaining the semiconductor device of the gestalt of operation of drawing 3 
and a different part from the semiconductor device of drawin g 1 are explained. In this case, 
corresponding to a pad 5, the 1st wiring layer 8 which consists of tag stainless steel is formed 
between the 1st and 2nd interlayer films 3 and 4. Other structures are the same as that of the 
semiconductor device of drawin g 1 . 

[0035] Next, with reference to drawin g 7 , only ** explaining the manufacture approach of the 
semiconductor device of this drawin g 3 and a different process from the manufacture approach 
of drawin g 5 are explained. The process of drawing 7 A and B is the same as the process of 
drawin g 5 A and B respectively. Although the 1st interlayer film 3 is formed like the process of 
drawing 5 R>5C at the process of drawin g 7 C, formation of tungsten partial 7a is not performed. 

[0036] Corresponding to the part in which the pad 5 on the 1st interlayer film 3 should be 
formed, it consists of a tungsten, for example, the 1st square wiring layer (tungsten structure) 8 
is formed ( drawin g 7 D). The 1st wiring layer of other parts also consists of tungstens. And like 
drawin g 5 D, it continues on the 1st interlayer film 3 and the 1st wiring layer (tungsten) 8, and 
the 2nd interlayer film (insulator layer) 4 is formed ( drawin g 7 D). 

[0037] the 2nd interlayer film 4 top — drawin g 5 E — the same — a pad 5 — forming ( drawing 
7 E) — the 2nd interlayer film 4 intervenes between a pad 5 and the 1 st wiring layer (tungsten) 
8, and it is not connected directly mechanically. 

[0038] Instead of the above-mentioned tungsten structure 7 {however, the 1st wiring layer 
(tungsten) 8 is removed}, the structure of high degrees of hardness, such as the ceramic 
structure, is also possible. 
[0039] 

[Effect of the Invention] Since it comes to lay the structure of a high degree of hardness 
underground into an insulating layer in the semiconductor device with which it comes to form a 
bonding pad on the insulating layer on a semi-conductor substrate according to the 1st this 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web.cgi_eije 



2006/05/01 



JP.10-199925.A [DETAILED DESCRIPTION] 



5/6 V 



invention The impact by the mechanical pressure and the supersonic wave to the bonding pad at 
the time of the bonding of the lead wire to a bonding pad is effectively spread with the structure 
of a high degree of hardness. By this The semiconductor device which does not have a 
possibility that a crack may arise in the lower layer insulating layer of a bonding pad can be 
obtained. 

[0040] Since the ingredient of the structure is a tungsten, while the same effectiveness as the 
1st this invention is acquired in the semiconductor device of the 1st this invention according to 
the 2nd this invention, the semiconductor device with which formation of the structure of a high 
degree of hardness becomes easy can be obtained. 

[0041] According to the 3rd this invention, in the semiconductor device of the 1st this invention, 
since the structure is mechanically connected with the bonding pad, diffusion by the structure of 
the high degree of hardness of the impact by the mechanical pressure and the supersonic wave 
to the bonding pad at the time of the bonding of the lead wire to a bonding pad is performed 
more effectively, and the semiconductor device with which the effectiveness of the 1st this 
invention was reinforced further can be obtained. 

[0042] Since the structure is a part of wiring layer prepared between the 1st and 2nd insulating 
layers while an insulating layer consists of the 1st insulating layer and the 2nd insulating layer on 
it in the semiconductor device of the 2nd this invention, while the same effectiveness as the 1 st 
this invention is acquired according to the 4th this invention, the semiconductor device with 
which formation of the structure of a high degree of hardness becomes easy can be obtained. 
[0043] Since it has the process which forms an insulating layer on a semi-conductor substrate, 
the process which lays the structure of a high degree of hardness underground in the insulating 
layer, and the process which forms a bonding pad on an insulating layer according to the 5th this 
invention The impact by the mechanical pressure and the supersonic wave to the bonding pad at 
the time of the bonding of the lead wire to a bonding pad is effectively spread with the structure 
of a high degree of hardness. By this The manufacture approach of a semiconductor device that 
the semiconductor device which does not have a possibility that a crack may arise in the lower 
layer insulating layer of a bonding pad can be manufactured easily can be acquired. 
[0044] Since the ingredient of the structure is a tungsten, while the same effectiveness as the 
5th this invention is acquired in the manufacture approach of the semiconductor device of the 
5th this invention according to the 6th this invention, the manufacture approach of a 
semiconductor device that formation of the structure of a high degree of hardness becomes 
easy can be acquired. 

[0045] Since according to the 7th this invention the structure was laid underground in the 
insulating layer in the manufacture approach of the semiconductor device of the 5th this 
invention so that it might connect with a bonding pad mechanically, the manufacture approach of 
a semiconductor device that the semiconductor device with which diffusion by the structure of 
the high degree of hardness of the impact by the mechanical pressure and the supersonic wave 
to the bonding pad at the time of the bonding of the lead wire to a bonding pad is performed 
more effectively can be obtained easily can be acquired. 

[0046] According to the 8th this invention, in the manufacture approach of the semiconductor 
device of the 6th this invention, the process which forms an insulating layer The process which 
consists of a process which forms the 1st insulating layer on a semi-conductor substrate, and a 
process which forms the 2nd insulating layer on it, and lays the structure underground in an 
insulating layer Since it consists of a process which forms the 1st part of the structure in the 
1st insulating layer, and a process which forms the 2nd part of the structure in the 2nd insulating 
layer so that it may connect with the 1st part and machine target of the structure the same 
effectiveness as the 6th this invention is acquired — both The manufacture approach of the 
semiconductor device which can form easily the semiconductor device with which diffusion by 
the structure of the impact by the mechanical pressure and the supersonic wave to the bonding 
pad at the time of the bonding of the lead wire to a bonding pad is performed more effectively 
can be acquired. 

[0047] According to the 9th this invention, in the manufacture approach of the semiconductor 
device of the 6th this invention, the process which forms an insulating layer The process which 
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consists of a process which forms the 1st insulating layer on a semi-conductor substrate, and a 
process which forms the 2nd insulating layer on it, and lays the structure underground in an 
insulating layer Since it is the process which forms the structure as a part of wiring layer on the 
1st insulating layer, while the same effectiveness as the 6th this invention is acquired, the 
manufacture approach of a semiconductor device that formation of the structure of a high 
degree of hardness becomes easy can be acquired. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the structure of the semiconductor device of the 
gestalt of operation of this invention. 

[Drawing 2] It is the sectional view showing the structure of the semiconductor device of the 
gestalt of other operations of this invention. 

[Drawing 3] It is the sectional view of this invention showing the structure of the semiconductor 
device of the gestalt of other operations further. 

[Drawing 4] A It is approximate line drawing showing the example of the pattern of the tungsten 
structure of the gestalt of operation of this invention. 

B It is approximate line drawing showing other examples of the pattern of the tungsten structure 
of the gestalt of operation of this invention. 

C It is approximate line drawing showing the example of further others of the pattern of the 
tungsten structure of the gestalt of operation of this invention. 

[Drawing 5] It is the semiconductor device manufacture approach of the gestalt operation of this 
invention, and is process drawing showing the manufacture approach of the semiconductor 
device of drawing 1 . 

[ Drawing 6] It is the semiconductor device manufacture approach of the gestalt operation of this 
invention, and is process drawing showing the manufacture approach of the semiconductor 
device of drawing 2 . 

[Drawing 7] It is the semiconductor device manufacture approach of the gestalt operation of this 
invention, and is process drawing showing the manufacture approach of the semiconductor 
device of drawing 3 . 

[Drawing 8] It is the sectional view showing the structure of the semiconductor device of the 
conventional example. 
[Description of Notations] 

1 A silicon substrate, 2 field oxide, 3 The 1st interlayer film, 4 The 2nd interlayer film, 5 A pad 
(the 2nd wiring layer), 6 Passivation, 7 The tungsten structure, 7a Tungsten part, 7b A tungsten 
part, 8 The 1 st wiring layer which consists of a tungsten. 



[Translation done.] 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web.cgi_ejje 



2006/05/01 



(19)B*H#«W (JP) 



02) & m # it ^ $g (a) 



#Hi¥10- 199925 

(43)&I8 B ¥J£10#(1998) 7 £31 B 



(51) IntCl." »MiB^ F I 

H0 1L 21/60 3 0 1 H01L 21/60 3 0 IP 

21/3205 21/88 T 



nm mmx ai#«©&9 ol (£ 7 id 



C2DfHMN» 


fcH¥9-305 


(71) fflBA 


000002185 










(22)ffll@B 


¥J«9*P(1997) 1JJ6B 




3DK«ffi;iiKifca;n 6 ts 7 #35^ 






(72)»9Mf 










«^ffl;iiK^fca;ii6Ti7S35# 














(74)ftS!A 





(54) [&wozm *m>mw&v*(ow&3m 



(57) 

[RIB] tfv-rw K«r*i-5¥*MM*«K::I8 
ot, jH^xW K<£>TJf <£>*&KUf t-:? 7 y^iiS 

T, K&&/13, 4*»wM«*w«3fi«7*sas9:Sixr* ^ J(6 © 1 




6/<? i/^-i > 3 vBS 
4SB2flMB 

1 ->y 3: 



(2) 



t&fflW-l 0-199925 



[#ffif*W8SEl] 

±etfttM «*» K:»«««>«i6*to s «R $ nt * s r £ * 

[if ** 2 ] if** 1 KIMW>iMM*§S«fc*sv """C . 
[if** 3] W**ilzE*<o¥*fcSSilU:*3ir*-C, 

±.&mmm-±. Jim*** vMawnizM* 

[if** 4] if**2lr|E«lW^^g l -j3V>-C, 
±IEIft*JlHu m 1 <0«ttmftt«-0>.fc0>8 2 oftlM 

[if**5] *iM«±i:MSI&«t5ig 

[if** e i if** 5 \zmm<o*mftmm<o$imj>m 
[if** 7 1 if** 5 iz&m<D*mwmw<vmmi>m 

[if** 8] III#*6fc:K*ro¥*#3S«©Stjt*«fc 
±SEIft*IB XStt, ±SE*W*»K±fc* 1 

±8E«je**±IE|fe|»JBrt^«Ki-4xatt, ±SB» 1 

5 Iti 4 5 i t 1 1 4 *^t« 
[If** 9] S«**6^8E*ro*W*»«©Ka*«fe 

±reie*ji*»j*-raxgtt. ±fe#«r<fc£«-kicai 1 
±E«je»sr±fE«WBrt^ana-r*xew:. ±e»i 
[^rot¥*Bft&f5i] 



[000 1] 
[000 21 

mm c:m 2Jsk^#^^b) strw-*-*. •> 

D =■ VSS 1 ±\Z 7 4 — KIMU1R 2 75* 

[000 3] 7 A -A' KSMtBI 2 Jil- m 1 IB MM 3 tfSfl2 

T) t<D?<a*mm-tz>fcib<omx\ sio 2 

[0 0 0 4] ^UiWie3±tr, ^21TO4A!M^ 

« 2 ems 4 ± $ n 5 $ 1 eimi 5 1 <o m & mm 

COS i 03k<Dm&®mL-XMl&Z*iX\,*2>. 

[0005] $&2mmm4±\zm2&mmi>wi&£ixx 

rc^2IH*IS(4. #3fc<DlEi8flJi (H5HH") 
t , SBi:— mz-Bl&£titc'<v K (*^f-f^ 

/<yK) 5;5><bft-5„ Z<Ds<y K5fi, f 2fWi4± 

vmr irtrioX^^nSo US 2 BUS J=X 1/8 
2 Iffi|g4 ±ltW.oX;< v >■<—•> 3^16 ds^fig^ix 

[0 0 0 6] ->!l3V 
*mx, '<?Y (i2Eii) 5K, ^^y^-y^v 
[000 7] 

[«WjW!i*L.fc? ii-*»H] bZ?>X\ &m*'<v 

k 5 ft t . j: zmwttm^bft 

■5„ Lt, ^ISro/<s' K5tc*|-i-5»#3*SS:3S>fk-t- 

7-^*# <-f-5!^S^*>5. '<?K5<0 
T«»*IBil3. 4l^^i-S'(K^^^$<7 , <e oT. ffM 

[0 0 0 8] X, L S I fti^ftot. 
/>*s/ K5<7)ie«!Sat.iS< ftoTL^ ^3/ Kf^ADx. 
bns^ii, -tco^^-Y ^^estr*9— 5D?r- 
l*fti,^cQ-C, K5:/J-$< Lit, Zix\zMzLb)nZ> 
««W*ftff*l4/hS < ft S>T. ^^>*# < ft 

Z<DtLtb, y<y K 5 OQTSWSWM 3 , 4co^7 
•y^^P^jg^ftS,, X, 7-ff^7^^!)^';K 
^S$rii5< ScFtLTl^T A B {Tape Automated B 
onding: SSd) >-^-f V^} "C'li, /<>K(0 



(3) 



0-199925 



[0 0 0 9] t^X\ /^K5(0 5t(0> Tffi&ffil&-f 
*'<VT*9A' (T i N/T i) lgl<Dffl?Jf:$:J?< Lt« 

Zm&i&jW&tf'*]) T* 9 Mz£<?Xft&£i%Z><DX\ 

[0 0 10] Ua>Lfca*e>, T**/w/B£J?<-r?> 

y^illc/i^t^l^ /<y K5©TflS0>JHWffll3. 

4 fc * 9 y 9 C 5«)KC©l: tt. 

[0 0 1 l] 
[0 0 12] 

[ooi 3] *»^5**^(-J:ixtf, iSyf^y^y 
ro^OTjO^w v-^Btt^jottS^V^w ^9'<y 

[0 0 14] 

WLTtMH"*. 

[0015] st-r, m i <nmmv>mm<D¥mitmwzn!i 

B^t5„ ->y HW-f-A-K 

[0016] 7 -f -/w KBMfcK 2 Jilcft 1 jUHMK (I61K 
DO 3a««j*£*vcv*5. r. «? SB l «IH)JK 3 1*. '/Ja 
ylSli, ftlJflWJg3±f;r^iS£;h,-5ftlEi&!!lJi 

5 i OzSwBtRVS i N*«?»ISr«Jib-C«^-*-S. 
[0 0 17] JftlJMM3±£. ft 2^118181 (ittHR) 

4*5Jgj*SnTV^„ C<£>ft2JlKlg4l4ftlEijaJl 

t. «3fi-r«iH2eikji4±(^jAdixsfii2eiiJi5 

14. S i O*<0««r«SU-C»/*$iT.*. 

[0018] 7temm&.<»ffl&Vok LtWiS' y^f> 



EMUS) 5lc**B>fciiil6S*vCv*a. @4AI; > rco 
^^^^.x>fllit%7cD»rSSr^:b, 5ali/<yK«* 

[0 0 19] r<7?^ V^xJ^BIJttoTW:, E]4B<D$r 

MPST*^e$^fct.w«o 2«a*snv^^-t-5 i 5 k&x 

[0 0 2 0] ?ft>\ H 1 {dMoTtiiB^-rS„ ft2/gffl$i 
4lC*2Eii^*ilt^S. :©f2iiii 

jftSJx-5'<s>K (#yf-fy^yK) 5*»b<Ci. r. 
C/<yK5B, H2JVIRIMf4±l^KHUItr^U Ilii 

J&;**b5 0 K5&T>*#*Wft2ia^Jf tCSoT/^ 

[0021] fcfc:. r rom l roaafc0>jg«03¥8M*3SB 

(05 A) K&JLffiSr, lOn 
mlsa&ftgjtfliU ^-com. *<o±izc VDfetr iot, 
S i NSr 1 0 OnraiSL, fiH4<fc««e$V<*- V=V 
^L-7c^, 8 0 0° CfLO COS (Local Oxidationof 

Silicon: > V => vroSSBSHfc) SrtToT. 7 — /U K 
IWfcBl2Sr»riM-6 (0 5 B) o 

[0 0 2 2] 0^(4^l&$ix-Cl/>-5*^ /uKSft 
i2±«S i NS:l^*bfcfS, 0lJxl4\ 6nmf»»t 

J;ot 1 0 nrafW^D y U nylg^iliSt, 

y ->y =>^BI-h^, CVDitllioTlOnmfro^y 

y ->y ayix^y/^fy-yy =*>m&'<9—~s 
m^ciaot, y-h (y- Mfi^gst>*^-w± 

^ y^/uifSRi; pf t ^*;ui&m kttZ^Z 

[0 0 2 3] 7^->'UK®S-fti)g2±{w, 0iJx.li, CVD 
SiaotSiOjI&SOOnmttiLT, ft 1 
I3 5r«t5 (13 5 A) 0 El^LTV^iV^^ ft 1 /f 
W3l;3y^^hWt5, Bn*», ftiSF^ffil3co 
MOS-FETroy- hffifii. yDaylSiroy-^ 

[0 0 2 4] -5rWf£, ^(D^^9 9 HJiJC. #J;ifi\ P 



(4) 



0-199925 



VD (Phys ica lVapor Depos i t i 
o n : 4fe9%*) SlUot, Ti/Ti NSr*IMSL 
CVDffiCAot, fstf^T-^Wrn a Srtl* 
&tf (EI5C) o ^7*7-^&ft7 a <T>'<9 — S 

li, -I&ft. -3e*<7>4R*«a»tt:-JEIHllH-cafc«$n*: 

[0 0 2 51 ft!-. jR lJBWM!l3JbfttfT i/TiNi 

(D±i«$ixfc3^^f h±i:ioT, fifljfctf. Ail© 

JB? iftfcl 0 0 nmJPWT i Nl. 

2 0nmf(DTiI, 5 00nraffflAl Cul, 2 0 
nmfroTiNiHiS) SrJBlfcU 

[0 0 2 6] J(5lEilS^<yK3±l!:, fiaj^(i> P 
ECVDffit'S iO 2 Sr5 0 0 nm«SU Mt-^ffiC 
VDSl:iotS iO 2 fe200 0 nm*tffiLfc&» 
CMP (Chemical Mecanical Polishing: -ft^ • 
9W) 1 1 OnmffgLTiiL^ S&2/iPr8J8S 

AtcT&fct* (E15D) o 

[0 0 2 7] JJcfc. ii^05IH^gB55-eii. !2lKlg4 
\C*S9 9 YWt)&m<D\?T*—Jl' (Via Hole) ZMffcr 

alC, ^y^y^dioT. &1J1M1R3 

fc* Vi/^.^>-$)5^7 a — 5tA, — JttI 

(0iJxli, Inn) (ITii?L) Sr-J&WRi 

SrB^-C^U, CdSrttiTi/TiNSrPVDttt 

^/<y^ L-CSptfUfcL-C, *y^*;ryg|5#7 b£ft?$; 
-T-5 (05 D) . V^^f^7 bit, 

^^>-gB^7 a m<bSB#7 a , 

7bl:t, ^yy^yfllig^as^/fc^ns. 

[0 0 2 8] f 2 IKi 4 ±fit;^ y ^^fyiilte 7 

±l:Iot> 01J?tfi. A I mW-g-^IS'g-^ ( 1 0 0 n m 
J*cOT i Nl, 2 0nm)|©T if, 5O0nmff«A 
1 C ufM2 0 nmJfCDT i Nid^'Si) £: P V D 

Hs-emau :nsr^-y=y^Lt > $2 emus* 

i*) ir, SBKJI&SSiiS^y K 

y K) 5tf>P>#5 (EI5E) . :ro/<yK5lt 

li\ 7 0// raE3^C0IE^^T-fc5„ 

[0 0 2 9] %2jeMIBK5±&U'£2£liUe ('<yK5 
^tf) ±{wSoT . PECVD (/^Xviy/Ny^ K 
C VD) ffil^AoT. S i N£ 5 0 0 nmifiU, '< 
> 3 y|S6«rMt5. K5»::2tJ£1-5'« 
a >^ 6 cogB^icti, iyfy/lcj: 9BBn 
SEISM'S (El 5 E) o 

|oo3 0] w±ro!>i/^Dt^ii(Oi > -yy^y 



[oo3i] ® 2 conM<oMm<D*mftmw*vi 

SrttBH"*-*. wC»^ro*yy*xy$fig4&>7ii, -j£ 

[0 0 3 2] EI6 Sr^fgLT, r<Z>EI 2 <75^>g& 

El 5 A, El 6 C <£>I@-eKJ\ El 

5C©lSi:R«fc*l«WR3$:»J*i-5as. 
^.7 1 ygp^7 a C0^J5£»ifTfc>/«eV\ 
[0 0 3 3] E)6DT% El5DWXgtlSI«Uc:SlSM 

£2)11181813, 4 *yf^KJ:o 
-CSl2 7J>M&l/IlfflJ8l4, SfcSS, 09*.tf, 10^m 
Bg*©Wffi^jE*JK«)a*S:5/*mlKIM|-e»J58;U, -?r<^ 
#tt*U:T i/T i N=£rPVDteT-*§«L;fc&, tO± 
teCVDjStr ioT^y^y.xySrfflfcii^K ¥*ISI5± 

It. *yy*^y«i8tt7«:7l&fci-S (H6D). r. 
<D^y^^7 1 vtt|jtiB9 7»i, K5 t««W^itfe$ 
ttTV^o EI6 D<0-5:(7?ft!l<OXS(4. El 5 <OI^£ l§) C 

[0 0 3 4] El 3 wHJfero^firo^^BSrlft 

■TSo c<0*^tt*i»tf!R2Jilffl«!3. 4BI:, 

^y^.x>-^b^5^1ia^8Sria: 

•So 

[0 0 3 5] &tw, Ei 7 &#R8L"C, ZKOEI 3 <0^jg{$ 

-5X^(D^-^KiB^-rSo El 7 A, BWIflfi, ^-ft^n 
E15A. BcoX^tl^CT-fo-So El 7 C roilt'li, El 

* X ygB# 7 a «>?g^;ttn*?*v 
[0 0 3 6] mi mmf^3±<Oy<y FSiOMliLZtlS^ 
2Uft\Zftfol,X, ? ^y^T^frhtiZ. m-k.Yi. IE 

jjmotisiBmm (#f^f/«sw ssr^i-s 

(H7D) . -t«5«fc<0SS»«)!BlE«JB , b*yy^f l >' 
Id-CW^-TS. -t LT, EI5DtPl«lle, JR1SMIR3 
S^iiBi^S (^>^f» 8±\zs.-oX. %im 

mm mmm) 4*wtf&irz> (Ei7D) . 

[0 0 3 7] m2m?i\Wi4 ±.\z[ E15 E bfflmiz. s<y 
Y'5*Wt&L-TZ> (EI7E) t)K /<yK5t. Sli^i 
(^y^^xy) 8i:W^»rii. I2ITO4^4L 



(5) 



10-199925 



[0 0 3 8] ±.&<Of> ^if^f^mmil HfiblglE 

mm (*^?*7-» 8i*i^<} to{t*?»?i-. 

[0 0 3 91 

law©***] ssi w^^ictm*", ¥^a«±« 

S„ 

[0 0 4 0] |2©^l:J;n«, |l©*Sfl©* 
[004 1] m3 <0&&WlZ iiiff, t£ 1 <D:*3SW<£>¥ 

[0 0 4 2] m4W*^Wt-«tn«, f 2(D*«eB(0* 
com2ro*6#S^b«IJ5£$4x-5t*Jc:, «Ji*«:, -SBi 

r-#s 0 

[0 0 4 3] ^5<0*^|^ti«tJx{i, *»flt*«±^*ft 
[0 0 4 4] %6<D*mWlz£.iXi-£^ $5©*«P|©¥ 

rogiig;£j££*#s r. t &x% So 

[0 0 4 5] %1 4>*3B91IC XiXt£. ?g5<D*&W(D¥ 



S<fc 5I-L£:tf>r\ K~-<o8M&03aKv 

Xtf «B#*»w i •SW^wSSSawlfliti^lr .t S Jfcl&tfJ J: 

S¥>£<fc£BwSiii;*}££»S r t #"C£ S, 
[0 0 4 6] Sg8<D#3§0JK:<fcntf, ^6W*^BJ<75^ 

<7)±lc^2<0^^5:^-rSimt7l^^'9 < ffiit^I 

<7?^l»gB^Sr^-r-5XSt. ffimVo<D&l (D&ftb 

ro^2«?gS^Sr^i-5Xgi:^P>'S5ro-e, ^6ffl* 
*Wil?l«©»*J) 5 #5>ii5#C. aKv^-f >-*o<y K 

^w«Wl«jffi*&t5iB#tttw J: ± S££ 

So 

[0 0 4 7] ^9 (73*^0^ fceOaMBW*^ 
(4, ^«flJ»«±tc^lOitei^®Sr^i-5Xei:, * 
SrlWWIrt^a»i-5xaf±, % l ottllfciSM 

T-£So 

[Hffi«>tt**KM] 

[01] #*93ro*lfiro»*B<0¥WMg«<D«lte*W- 

mmmxhz, 

[El 3] *55WOH»c*&ro|gl(SK)»««)***««W« 
it^r^-rWfffiEIT-fcSo 

[El 4] A *W8comM(DMffi<nf'^yx^>ffimM 
(0'<$ — i/co0iJSr^-rB&^l21-C*fo S. 

>©I (c<aw0iJ Sr^-f-s&^si-efc s. 

[El 5 ] *»M«>*lteO»»<Oi|fe3M*:»B«5t*jfe-e*) 

So 

[i6] *«WcoHJgco^ffico^^BS!ijt^j£'efc 

So 

[El 7 ] *^BJW^JfeOT^figK)^^ft:^BSIit77 jfeT-fo 

So 



(6) 



#B8¥l 0-199925 



[13 8] «*«^***S6«0«JSfc*i-WaffH"C*> 



0, 4 Sg2JSMlBi. 5 /<yK (^2iEj|8S) , 6 
x< > > 3 7 7 a * 

V^XVgMK 7 b ^^y^vSMh 8 



[131] 



[02] 




SI 1 W 



-3*1 



h**<r arums* 
m m <D IB 



[EI 3] 



[04] 




M 16 CD Jfc SB 



[08] 



6 VflJ 
S12ENS K) 




fife 3fe »J 




•5aA 7 KIM 




(7) 



!ftffl¥-l 0-199925 



[126] 



vzzzzzzzz^ ~*~ 

2?4-* \mtm 



7 a9><f*7-.s&ft 




,3 
- ? 




'7 (7 a. 7 b) 9^7*7- 



[07] 



V///////A 



1 V'J3V|S 



[Z 




3StJ 




4Sp2J»W 



\ZZZZZZZZ& <™-" 

Z7<- it KWU* 



\yy////y/A "' 




///&■/ ///A' 



7//A |/V£ 


fi» SI 









-4 



m M <D m 



<D X ft 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record. 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

Yl BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

fi^LINES OR MARKS ON ORIGINAL DOCUMENT 

^ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 



OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



